Antibody-directed fibrinolysis. An antibody specific for both fibrin and tissue plasminogen activator.
An investigation was made to determine whether it is possible to attract tissue plasminogen activator (tPA) to the site of a thrombus by means of an antibody with affinites for both tPA and fibrin. A bispecific antibody conjugate was constructed by cross-linking two monoclonal antibodies: one specific for tPA, the other specific for fibrin. The bispecific antibody enhanced fibrinolysis by capturing tPA at the site of a fibrin deposit. In an in vitro quantitative fibrinolysis assay, the relative fibrinolytic potency of tPA bound to the bispecific antibody was 13 times greater than that of tPA and 200 times greater than that of urokinase. When fibrin was treated with the bispecific antibody before being mixed with tPA, the relative fibrinolytic potency of tPA was enhanced 14-fold. This capture also occurred when the concentration of tPA present in the assay was less than the concentration of tPA present in normal human plasma. In a human plasma clot assay, samples containing both the bispecific antibody and tPA exhibited significantly more lysis than did samples containing tPA alone. In spite of the increased clot lysis effected by the presence of bispecific antibody, there was no significant increase in fibrinogen or alpha 2-antiplasmin degradation at equal tPA concentrations. The ability of the bispecific antibody to concentrate exogenous tPA in vivo was then examined in the rabbit jugular vein model. Systemic infusion of a small amount of tPA (10,000 units) produced no significant increment in thrombolysis over the level of spontaneous lysis (14 +/- 8%). However, the simultaneous infusion of 10,000 units of tPA and 2 mg of bispecific antibody resulted in 42 +/- 14% (p less than 0.01) lysis. These results suggest that a molecule capable of binding both fibrin and tPA with high affinity could enhance thrombolysis in the circulation by capturing endogenous tPA.